(1000 U/500 ml) with a continuous-flow device at 3 mllhr. After induction of general anaesthesia a 5.5 French gauge triple-lumen catheter was placed in the right atrium via the right internal jugular vein.
At operation a complicated form of Tetralogy of Fallot was found. The left pulmonary artery was atretic. The pulmonary annulus was hypoplastic and the pulmonary valve was absent. Repair included patching of a large ventricular septal defect and a transannular patch augmentation of the right ventricular outflow tract. Temporary pacing, dopamine (5 mcg/kg/min) and adrenaline (0.1 mcg/kg/min) were required to wean the patient from bypass. She remained ventilated postoperatively in the intensive care unit, attended by our team of nurses trained in intensive care. Dopamine, adrenaline and sodium nitroprusside infusions were maintained via the central line. Systolic blood pressure was maintained at 90 mmHg or greater. One 50 ml bolus of sodium bicarbonate 8.4070 and flucloxacillin six-hourly were given intravenously overnight.
During the first night her left hand was noted to be pale, with poor capillary return. The arterial wave-form which up to this time had been normal, was damped, aspiration of blood from the line was not possible and the cannula was removed. She was extubated about twelve hours postoperatively, and complained of discomfort in the left forearm. Although neither radial nor ulnar pulses were palpable, the left hand was judged to be viable. Twenty-four hours later the hand was obviously nonviable, with incipient gangrene of the ring and little fingers and tender swelling of the flexor compartment of the forearm.
A 22-gauge catheter was placed percutaneously into the axillary sheath, and anaesthesia induced with bupivacaine 0.5070 plain in increments (to a total of 20 ml). The patient was returned to the operating theatre where thrombus was removed from both radial and ulnar arteries, and extensive fasciotomy and carpal tunnel release performed. Heparin 3500 U was given intra-operatively and continued by infusion at 15 U/kg/hour. Brachial plexus blockade was maintained with 10 ml boluses of bupivacaine 0.5% plain.
Within six hours both radial and ulnar arteries had rethrombosed. Thrombectomy was repeated and the heparin dose increased to 30 U/kg/hr. The arteries remained patent and hand viability and function appeared preserved for the next 24 hours, after which we returned to Australia. At some time during the subsequent 24 hours the radial pulse disappeared and the entire forearm became nonviable. Re-exploration and then above-elbow amputation were performed after discussion with the patient and her family. Her cardiac status remained stable throughout and she has otherwise made a good recovery.
DISCUSSION
The incidence of radial artery thrombosis following cannulation is reported between 2 and 25%. I Despite this, the incidence of ischaemia of the hand and forearm is low, and reports of amputation of digits 2' or of grafting for forearm skin loss .'.0 are uncommon. Reports of extremity amputation are even less common. "9 Various authors have identified risk factors for complications of radial artery cannulation. These include emboli arising in the heart, 10 large or long catheters, 3 catheter configuration, 3 duration of cannulation, 1 prolonged systemic hypotension, ".11 the use of vasoactive agents, 12 hyperlipoproteinaemia 13 and Reye's syndrome. 9 One study 6 postulated that forearm ischaemia resulted from proximal migration of microthrombi from the cannula tip into the small branches arising from the distal radial artery.
The only relevant factor in our case report is the use of dopamine and adrenaline in the early postoperative period, although the doses used were probably too low to have been clinically significant. We do not believe that the cannula design contributed to this complication.
We cannot exclude direct intra-arterial injection of a sclerosing agent such as flucloxacillin or sodium bicarbonate. There was access to the arterial system via a three-way tap approximately 15 cm proximal to the cannula, which was not distinguishable from the peripheral venous line by any form of labelling. However, nursing staff were all trained in and familiar with the care of peripheral arterial lines. Accidental intra-arterial injection of flucloxacillin is a recognised cause of ischaemia of the hand and forearm (Wark HJ, personal communication), and has been successfully treated with various forms of sympathetic blockade. 14 The cause of thrombosis in our case may have been elucidated by pathological examination of the amputated limb, 5 but this was not performed.
Early intervention and aggressive management have been advocated for symptomatic ischaemia. 7 The 24-hour delay in exploration in our case was dictated by the apparent viability of the hand. Heparinisation may not have been adequate after the first thrombectomy in a dose of 3500 U followed by 15 U/kg/hr; however, we were initially cautious because \Me were unable to monitor activated clotting times because the apparatus had been taken back to Australia.
Although the aetiology remains unclear, we report this case to emphasise that complications do occur from what is considered routine monitoring for cardiac surgery. The management of this complication was adversely affected by the circumstances in which it occurred and our inability to continue care. Despite the catastrophic outcome for our patient, the overwhelming evidence from the literature suggests that "radial artery cannulation is a low-risk high-benefit monitoring technique that deserves wide clinical use". 15 The diagnosis of anaphylaxis during anaesthesia is usually based on case history, skin testing, radioimmunoassays (RIAs) for drug-specific IgE antibodies and, less often, leucocyte or basophil histamine release studies. 1.2 Skin and histamine release tests require a living patient, and IgE RIAs with pre-reaction blood have been used to confirm the diagnosis in patients who have died. 3 . 4 This has epidemiological and medicolegal value, particularly as post mortem findings in anaphylaxis are relatively non-specific, 5 and in two cases described previously the use of such tests led to a change in the coronial diagnosis. 4 Recently, a commercial RIA for mast cell tryptase has been introduced and this test appears highly specific for anaphylaxis and reactions related to release of histamine from mast cells by other mechanisms. 6.7 It has further been shown that tryptase levels were elevated in 17 of 19 patients who died of anaphylaxis, but not in sera from six patients who died of other causes. The blood in these studies was taken up to 24 hours post mortem. 8 Mast cell tryptase assays give no information about the agent responsible for the reaction.
In this communication we describe investigations on tryptase and drug-reactive IgE antibodies in the sera of two patients who died of anaphylaxis during anaesthesia, In one of the patients, blood was taken both preoperatively and three days post mortem.
CASE REPORTS

Case 1
The patient was a 51-year-old invalid pensioner who presented with pain in the elbow and was scheduled for removal of the right radial head. She had a past history of exposure to eight general anaesthetics and the details of seven of those were available. She had seven uneventful exposures to thiopentone and pancuronium, while vecuronium and alcuronium had been received uneventfully once and suxamethonium uneventfully on two occasions.
The subject, who smoked two packets of cigarettes a day, had a history of allergy to codeine and Elastoplast and a past medical history of hypertension for which she took atenolol 50 mg daily. She was also on bendrofluazide 5 mg, ranitidine 150 mg b.d., clonazepam 2 mg nocte, ketoprofen 2 mg nocte, Gaviscon® 1 Ld.s., nitrazepam 5 mg nocte and had a history of heart failure. She was premedicated with pethidine 100 mg and atropine 0.6 mg, induced with thiopentone 315 mg and vecuronium 8 mg and manually ventilated with nitrous oxide and oxygen. Immediately she was noted to be difficult to ventilate and the nitrous oxide was discontinued. She became bradycardic and hypotensive and there was no response to atropine 0.6 mg. CPR was commenced and the patient was given over the next 45 minutes 100 ml 8.4070 sodium bicarbonate, 1 ml of 1:1000 adrenaline and 40 ml of 1:10,000 adrenaline, a further 0.4 mg atropine,
